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This study guide is intended to help students become more
familiar with the variety of math equations within the
Surface Water Treatment manual and exam.

Below is a chart of where math can be found in the training
manual.

Work through each problem introduced in each chapter and
the math questions (if any) at the end of each chapter.
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Class I & II

1. What is the flow rate of wastewater, in gallons per minute,
through a plant that treats 1.5 million gallons of water per day?

A.     2.3 gpm
B.     11.22 gpm
C.     673 gpm
D.     1042 gpm

 
2. What is the flow rate of wastewater, in gallons per minute,
through a plant that treats 2 million gallons of water during an 8
hour shift?

A.     1389 gpm
B.     2693 gpm
C.     4167 gpm
D.     5987 gpm

  
3. What is the volume of pipe that has an inside diameter of 8
inches and is 1,500 feet long?

A.     50.24 ft
B.     528.6 ft
C.     673.3 ft
D.     788.9 ft

 
4. What volume in gallons would this pipe hold?
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5. What is the weir overflow rate of a circular sedimentation basin
that has a circumference at the weir of 300 feet? Assume that flow
into the basin is at 400 gpm and the basin is full.

A.     0.75 gpm/ft
B.     1.33 gpm/ft
C.     1.5 gpm/ft
D.     2.6 gpm/ft

 
6. What is the weir overflow rate of a circular sedimentation basin
that has a radius of 30 feet? Assume that flow into the basin is at
150 gpm and the basin is full.

A.     0.8 gpm/ft
B.     4.77 gpm/ft
C.     0.32 gpm/ft
D.     3.75 gpm/ft

 
7. What is the detention time of a rectangular settling basin which
measures 15' wide by 25' long by 10' deep and receives a flow of
250 gpm?

A.     11.2 minutes
B.     15 minutes
C.     112.2 minutes
D.     900 minutes

 
8. How would you solve the previous question if the answers were
in hours instead of minutes ?
 
9. How would you solve the previous question if the flow was 0.4
MGD?
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10. What is the surface overflow rate of a sedimentation basin if the
basin measures 10 feet by 12 feet and is 8 ft deep and the flow rate
into it is 700 gpm?

A.     0.73 gpm/ft
B.     5.8  gpm/ft
C.     14.5 gpm/ft
D.     20.2 gpm/ft

 
11. What would be surface overflow rate of the above basin if the
inflow was given as 2 ft /sec?

12. A water treatment plant used 32 pounds of alum to treat 1.2
million gallons of water during a 24 hour period. What is the
polymer dosage?

A.     0.32 mg/L
B.     3.2 mg/L
C.     26.6 mg/L
D.     38.4 mg/L 

 
13. Water flows through a 10" inside diameter pipe at a rate of 1.3 
 ft /s. What is the velocity of the water flowing through this pipe?

A. 2.4 ft/s
B. 1.99 ft/s
C. 0.79 ft/s
D. 0.1 ft/s

 
14. What would the velocity of the water be in the above pipe if the
flow rate was 400 gpm?

3

3

2

2

2

2

Surface Water Treatment Math Study Guide



15. The hydraulic grade line is located 150 feet above a point in the
pipeline. What is the pressure at that point in the pipeline?

A.     17.9 psi
B.     20 psi
C.     65 psi
D.     351 psi 

 
16. If your standpipe is 95 feet tall and 35 feet in diameter, what
would a pressure gauge read if the gauge was 5 feet above grade?

A.     37 psi
B.     39 psi
C.     41 psi
D.     43 psi 

 
17. A filter has a surface area of 240 square feet and filters 900
gpm. What is the filtration rate?

A.     3.75 gpm/ft
B.     7.5  gpm/ft
C.     0.26 gpm/ft
D.     0.1 gpm/ft

 
18. What would be the filtration rate in Question #15 if the flow was
given as 2.1 MGD?

19. The chlorine demand of a certain water system is 3.0 mg/L. The
plant treats 250,000 gallons of water with 10 pounds of chlorine gas
per day. What will the chlorine residual be?

A.     4.7 mg/L
B.     7.7 mg/L
C.     0.9 mg/L
D.     1.8 mg/L
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20. How many pounds of 5.25% bleach would be needed to treat
900,000 gallons of water at a dosage of 3 ppm?

A.     428.9 pounds
B.     42.8 pounds
C.     22.5 pounds
D.     11.25 pounds

1. D
2. C
3. B
4. 3953.8 gallons
5. B
6. A
7. C
8. 1.87 hrs
9. 100 minutes
10. B

11. 7.48 gallons/ft
12. B
13. A
14. 1.65 ft/s
15. C
16. B
17. A
18. 6.07 gpm/ft
19. D
20. A

Answer Key
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Class III & IV

21. If the water during your backwash cycle rises at a rate of 6
inches in 3 minutes, what is the backwash rate?

A.     0.8 gpm/ft
B.     1.25 gpm/ft
C.     3.2 gpm/ft
D.     3.6 gpm/ft

 
22. Calculate the theoretical detention time through a treatment
plant having a flow rate of 5.2 MGD and the following basin
sizes:
flocculator = 20' X 60' X 15'
sedimentation = 40' X 90' X 15'

A.     149 minutes
B.     220 minutes
C.     298 minutes
D.     356 minutes

 
23. A water treatment plant used 110 pounds of cationic polymer to
treat 6.9 million gallons of water during a 24 hour period. Specific
gravity of the polymer is 2.47. What is the polymer dosage? 

A.  0.77 mg/L
B.  1.2 mg/L
C. 1.5 mg/L
D. 1.9 mg/L
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24. In the new chemical catalogue for 2020, Alum that was $0.08 a
pound has the price increased by 12%. Polymer was $0.22 a pound
but has just undergone a 37% increase and electrical energy got a
41% increase from it’s current $0.08 kWh. What are the new prices
of alum, polymer and electricity? 

A.     $0.06, $0.07, $0.03
B.     $0.09, $0.30, $0.11
C.     $0.47, $0.58, $0.23
D.     $0.015, $0.07, $0.03

 
Do you have to calculate all three?

25. A water treatment facility has 2 filters that each measure 16 feet
wide, 16 feet long, and 12 feet deep. The plant treats 6.0 MGD.
Under normal conditions (all filters in service) what is the plant's
filtration rate?

A.     8.1 gpm/ft
B.     10 gpm/ft
C.     21 gpm/ft
D.     29 gpm/ft

 
26. A jar test indicates that 50 ppm of liquid alum will provide an
optimum coagulant dosage. The alum solution has a S.G. of 1.2. If
the water plant treats, on average 1.8 MGD, how many pounds of
alum will be used every 30 days?

A.     27,021 lbs
B.     22,518 lbs
C.     19,027 lbs
D.     14, 899 lbs
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27. A water plant treats on average 6.5 MGD, and has an average
incoming concentration of iron of 0.07 ppm. If 85% of the iron is
removed, how many lbs. of iron will be removed in a year’s time?

A.     206 lbs
B.     512 lbs
C.     1177 lbs
D.     1383 lbs

 
28. The chlorine demand is calculated to be 2.8 mg/l. The flow
through the plant is 5000 gpm and the chlorinator was set to feed
160 lbs/day. If the desired chlorine residual leaving the plant is 0.8
ppm, what will be the new setting of the chlorinator?

A.     100 lbs/day
B.     120 lbs/day
C.     160 lbs/day
D.     220 lbs/day

29. What is the water horsepower for a pump station with the
following parameters?

A.     45 WHP
B.     52.6 WHP
C.     65.7 WHP
D.     74 WHP
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Flow  1.5 MGD                              Total head 200 ft
Pump efficiency 80%                   Motor Efficiency 90%
 
30. What is the brake horsepower for a pump station with the
above parameters?

A.     65.7 BHP
B.     72 BHP
C.     80 BHP
D.     85.2  BHP

 
31. What is the motor horsepower for a pump station with
parameters from question #30?

A.     65.7 BHP
B.     73 BHP
C.     80 BHP
D.     85.2  BHP

21.  B
22.  A
23.  A
24.  B
25.  A
26.  A

27.  C
28.  D
29.  B
30.  A
31.  B

Answer Key

Surface Water Treatment Math Study Guide



Questions or Concerns?
The Kentucky Operator Certification Program provides

training and issues certifications to ensure that individuals
engaged in performing many of Kentucky's critical

environmental activities are qualified and capable to
perform their duties. DCA staff are available to provide

on-site assistance and training.
 

Online: eec.ky.gov  
Phone: 502-782-6189 

E-mail: envhelp@ky.gov 

Certification and Licensing Branch 
300 Sower Boulevard, 1st Floor, Frankfort, KY 40601
Assistance Hotline: envhelp@ky.gov | 502-782-6189

Kentucky Division of Compliance Assistance


